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Abstract: Background: With the development of the social economy, medical and health resources in China have increased
to varying degrees. However, it is inevitable that health financing and health talents are shifting to developed areas. Because of
this, this study analyzes the current situation and equity of China's medical and health institutions from the number of health
care institutions, beds in these institutions and health professionals. From the perspective of people needs, it provides a
theoretical basis for optimizing China's medical and health resource allocation. Methods: We featured the status quo of China’s
health care institutions with the following three aspects—the number of health care institutions, the number of beds in these
institutions, and health professionals, and used the Lorenz curve and Gini coefficient to perform quantitative analysis into
health equity, and finally built a theoretical framework for how to optimize the allocation of health care resources in China
from the standpoint of demand. Result: From 2016 to 2019, it showed an overall growth trend in China's various medical and
health resources. The growth rate of the number of health care institutions was slow, from 0.3% to 1%. The growth rate of the
number of beds in health institutions gradually decreased from 7.14% in 2016-2017 to 4.79% in 2018-2019. The growth rate of
health professionals, remained steady at 6% between 2016 and 2019. The number of health professionals, in the east in 2019 is
about 1.5 times as many as that in the west. In terms of population distribution, the number of health care institutions, beds in
health institutions, and health professionals, is close to the line of equality. Its Gini coefficient is in a highly equal state (G<0.1).
However, the number of health care institutions, beds in health institutions and, health professionals is far from the line of
equality in terms of area distribution. Its Gini coefficient is in a state of disparity (G>0.5). Conclusion: From 2016 to 2019, the
number of health resources in China has steadily increased. The Gini coefficients of medical and health institutions, beds, and
health technicians distributed by population are all below 0.1, which is equality. On the other hand, China's health resources
are unfair in terms of geographic dimensions. The Gini coefficient of health professionals is close to a dangerous state, which
requires attention.
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1. Introduction

Since the 18th National Congress of the Communist Party
of China (CPC), Xi Jinping has repeatedly stressed his
thought of equity and justice: “A modern society should have
vitality and good order and be characterized with the
harmony between the two. More attention should be paid to
safeguarding social fairness and justice and promoting all
round human development and social progress [1].” The
pursuit of equity and justice is the lofty value of the CPC.
The Party’s purpose of serving the people wholeheartedly
warrants that we should seek equity and justice and protect
the rights of the people.

Health equity is a vital aspect of social equity and ensuring
health equity is one of the important indicators to measure
social justice and equity [2, 3]. With the socioeconomic
development, all kinds of health care resources increase to
varying degrees. However, inevitably, developed regions
access more health financing and professionals, while there is
a lack of resources in Western and Southwestern China [4, 5].
Equity, an vital determinant of health, has been neglected to
some extent. The provision of health care resources and
services cannot meet the growing needs of all Chinese people
for a better life. Given such, we featured the status quo of
China’s health care institutions with the following three
aspects—the number of health care institutions, the number of
beds in these institutions, and health professionals, then used
the Lorenz curve and Gini coefficient to perform quantitative
analysis into health equity, and finally built a theoretical
framework for how to optimize the allocation of health care
resources in China from the standpoint of demand.

2. Data Collection and Research Methods
2.1. Data Sources

Data used in this research came from China Health
Statistics Yearbook from 2017 to 2020, widely available
statistics published by the National Bureau of Statistics (NBS)
of China, the relevant documents of the Chinese State
Council and its ministries, as well as books, journals and
relevant academic research websites in the field of public
health. Considering data inconsistency or missing data, the
Hong Kong and Macao Special Administrative Regions,
along with Taiwan Province were not included in the data
used.

2.2. Research Methods

We performed statistical analysis into the number of health
care institutions, the number of beds in these institutions, and
the number of health professionals in 31 provinces
(autonomous regions and municipalities) from 2016 to 2019.
The data were input into Microsoft Office Excel 2016, and
the Lorenz curve was plotted to calculate the Gini coefficient.

Gini coefficient is an internationally accepted index for
analyzing income equality [5], which, with adaptation, has
been widely used in various fields such as energy, credit

service, and health care [6]. A Gini coefficient value of less
than 0.2 indicates perfect equality, 0.2~0.3 relative equality
0.3~0.4 normalcy, higher than 0.4 the alert state, higher than
0.6 the dangerous state [7, 8].

G represents the Gini coefficient. As shown in (Figure 1),
the Gini coefficient is the area of A, equal to the area of the
triangle (1*1/2=0.5) minus that of B. With derivation, we got
Formula (1) as above where S is the area of B, xy and y, are 0,
x; is the cumulative percentage of population/geographical
area in total population/total area, and y; is the cumulative
percentage of each health care resource in the total health
care resources. The area of B can be approximated to the
aggregate area of multiple trapezoids with x-x;-1 as the
height and y+ y;-1 as the sum of the upper and lower bases.
Therefore, the area of B is:

s=3(x~x My vy )2 0

The formula for calculating the Gini coefficient is as
follows:

G=1-2S )
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Figure 1. Gini coefficient diagram.

3. Results

3.1. Status Quo of Health Care Resources Allocation from
2016 to 2019

According to Table 1, from 2016 to 2019, all kinds of
health care resources in China showed an overall growth
trend, while the growth rate of health care institutions was
slow, rom 0.3% to 1%. The growth rate of the number of
beds in health care institutions gradually decreased from
7.14% in 2016-2017 to 4.79% in 2018-2019. From 2016 to
2019, the number of health professionals maintained a high
growth rate of about 6%. However, apart from the high
growth rate, the number of health professionals was
concentrated in the developed regions of Eastern China. In
2019, the number of health professionals in Eastern China
was about 1.5 times that in Western China.
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Table 1. Status Quo of health care resources allocation from 2016 to 2019.
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Years Number of health care institutions Number of beds in health care institutions Number of health professionals
2016 983394 7410453 8454403
2017 986649 7940252 8988230
2018 997433 8404078 9529179
2019 1007579 8806956 10154010
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Figure 2. Allocation and growth rate of health resources in China from 2016 to 2019.
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3.2. Lorenz Curve

In 2019, in terms of cumulative percentage of the
population, the number of health care institutions, the number
of beds in these institutions, and the number of health
professionals were close to the perfect equality line (Figure

4).

care institutions(%)
e Growth rate beds in health care institutions (%) e Growth rate medical personnel (%)

Figure 3. Differences in health care resources distribution among eastern, central and western China in 2019.

However, in terms of the cumulative percentage of the area
of provinces (autonomous regions and municipalities), the

number of health care institutions, the number of health
professionals and the number of beds in health care
institutions were far away from the perfect equality line. The
geographical distribution of health care resources in China

was thus less equal than that of population distribution.
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(Figure 5).
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Figure 4. Lorenz curves for health care resource distribution per share of the population.
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Figure 5. Lorenz curves for health care resource distribution per share of the area.
3.3. Gini Coefficient

Table 2. Gini coefficient of health care resources distributed by population dimension.

Years Number of health care institutions Number of beds in health care institutions Number of health professionals
2016 0.087 0.006 0.000
2017 0.090 0.007 0.000
2018 0.091 0.006 0.003

2019 0.085 0.006 0.003
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Table 3. Gini coefficient of health care resources distributed by area dimension.

Years Number of health care institutions Number of beds in health care institutions Number of health professionals
2016 0.514 0.511 0.546
2017 0.518 0.504 0.552
2018 0.522 0.515 0.562
2019 0.526 0.512 0.553

From the perspective of population distribution, the Gini
coefficients of the number of health care institutions, the
number of beds in these institutions, as well as the number of
health professionals between 2016 and 2019 were all less
than 0.1, indicating that the health care resources allocation
was perfectly equal then. However, viewed from the area
distribution, it was not equal (G>0.5).

4. Conclusion

From 2016 to 2019, there is a steady increase in the
amount of the health care resources in China, which was
consistent with the population growth [9]. In terms of Gini
coefficient, the value of population distribution was lower
than that of population distribution. Meanwhile, the values
of the number of health care institutions, the number of
beds in these institutions, as well as the number of health
professionals were all under 0.1, indicating a perfect
equality state. This demonstrates that health care resources
were equally distributed among the Chinese population,
which enabled the public to equally and regularly access
health care services and reflected the efforts of the CPC
and the government made to improve harmony in the

socialist society and their care towards the masses [10, 11].

Just as the three-year work report of the “New Health Care
Reform” summarized, “China’s health care reform is
aimed at narrowing the gap in health care service
provision across different regions and among diverse
groups of population [12]”. Nonetheless, from 2016 to
2019, there was an obvious inequality in China’s health
care resources allocation in terms of geographical
distribution. The Gini coefficient of the number of health
professionals was close to the dangerous level. The health
care resources were concentrated on the East Coast and
more prosperous provinces, especially in large cities and
big hospitals, while there was a lack of resources in
hinterland provinces [13].

Accordingly, geographical imbalances need to be taken
into consideration when formulating policy, rather than
simply increasing the number of health care resources [14]. If
equity is to be the major objective of health system reform,
then the policy and evaluation perspectives must be long
term [15]. Yet, health resource allocation problem is a
complex issue with a systemic and global, multiple
disciplines of economics, sociology, polit-ical science and
geography involved. The inequality p-henomenon might be
caused by various factors [16]. We cannot make an accurate
measurements and assessments of fairness via one kind of
tools or several unilateral indexes.
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